intraperitoneally in amounts of 0.7 cc. each, which dose was found adequate, although a larger quantity, even up to 1 cc., can be safely administered in a single injection. The mice for the experiments were young adults from one stock, and all of about the same size. Bashford Adenocarcinoma No. 63 was employed for transplantations.
Experiments 1 to 4.--An immunizing injection of 0.2 cc. of defibrinated mouse blood was given to a number of mice which were divided into two groups. 10 days later those of one group were injected with olive oil, and immediately afterward inoculated with bits of the Bashford tumor. The other group, and a suitable number of normal, untreated mice, were inoculated with the tumor at the same time (Table I) . Takes.
Group 2.
Immunized and oilinjected. The results show conclusively that by injecting a large quantity of olive oil in potentially immune mice, immediately before cancer inoculation, the number of takes in these mice can be so increased as to approach that in normal controls. The percentage of takes was far greater than in mice immunized but given no olive oil. T~XT-FIo. 1. Relative sizes of tumors in Experiment 2. Cancer inoculation was made in the immunized group 10 days after immunization; in the immunized and oil-injected group 10 days after immunization and immediately after olive oil injection.
per cent (7 mice
)
Duration of the Suppressive Effect of Olive Oil on Potential
Immunity.
The next experiments dealt with the duration of the suppressive effect of the olive oil injection.
Experiments 5 to 7.--Mice were immunized and divided into two groups as in preceding experiments. 10 days later one group was injected with olive oil, while the other group received no injection. 17 days after the immunizing blood injection, and 7 days after olive oil injection, all the mice were given tumor grafts, as were a number of normal mice. The results are shown in Table II . It is evident from the above figures that the d6pressive effect of olive oil on the resistance is still operative 7 days after the injection. Although there is some failing off in the general effect of the induced resistance, there is still considerable difference between the number of takes in the immunized group which was given oil and the one which was not. As the duration of the induced immune state is limited to a few weeks, 7 it was considered unprofitable to make a test at a later period.
Bashford, E. F., Brit. Med. J., 1906, ii, 209 T~xz-FIo. 2. Relative sizes of tumors in Experiment 5. Cancer inoculation was made in the immunized group 17 days after immunization; in the immunized and oil-injected group 17 days after immuni~.ation and 7 days after off injection.
Effect of Olive Oil Injected into Immunized Mice after Cancer
Inoculation.
Further experiments were undertaken to determine whether the immunity process, already caUed into action by a cancer inoculation in potentially immune mice, can be influenced by olive oil injection. As the destruction of cancer grafts in immune hosts is often complete in a short time, the oil injections i~ these experiments were m'~le 24 hours after the cancer grafting.
Experiments 8 and 9.--Mice were immunized by the injection of blood as before, and 10 days later were inoculated with a tumor, together with a suitable number of normal controls. 24 hours after the cancer inoculation half the immunized mice were inoculated with olive oil. Table III shows the effects. The results are of interest in showing that although it may be possible to inereuse the per cent of takes in immunized mice by administering l~trger doses of olive oil, the amount sufficient to affect the potential immunity is insufficient to exert any perceptible influence on the active immunity; that is, while it is possible to prevent the development of the resistance mechanism, it is impossible, apparently, at least by these means, to suppress it after it has been activated by cancer inoculation.
Modification of Cellular Reactions Accompanying Immunity.
Characteristic cellular manifestations of three varieties are now known to uccompany the resistant state of animals to transplanted cancer: (1) marked lymphocytic infiltration around the inoculated grafts; ~,s (2) stimulation of cell division in germ centers of lymphoid organs; ° and (3) hyperlymphocytosis in the blood. ~ It is of interest SBurgess, A. M., Y. Med. Research, 1909 , xxi, 575. Da Fano, C., Z. Immunit~tsforsch., Orig., 1910 , v, 1. Rous, P., and Murphy, Jas. B., J. Exp. Med., 1912 , xv, 270. Tyzzer, E. E., J. Med. Research, 1915 9 Murphy, Jas. B., and Nakahara, W., J. Exp. Mcd.. 1920, xxxi, 1. to ascertain the effect of olive oil injections on these associated cellular reactions in instances in which the dose used was sufficient to suppress the immunity itself.
Experiment 10.--Ten normal white mice were immunized by subcutaneous injection of 0.2 ce. of mouse blood. 10 days later, they were injected intraperitoneally with 0.7 cc. of olive oil and immediately thereafter inoculated with fragments of the Bashford adenocarcinoma. These mice were killed in pairs, at intervals of 24 hours, 48 hours, 3 days, 4 days, and 5 days after the inoculation. For comparison, ten normal mice were immunized as above, and 10 days later grafts of the tumor were similarly inoculated, but without the preceding injection of olive oil. These mice were killed, two at a time on 5 successive days as in the preceding instance.
The cancer grafts and surrounding tissue, the spleen, and lymph nodes were removed at autopsy, preserved in Carnoy's fluid, and prepared for microscopic study.
Local Lymphoid Infiltration.--The absorption of the exudate resulting from the trauma of inoculation was generally complete within 48 hours, after which only slight evidence of cellular reaction was seen in the tissue surrounding the cancer graft in the oil-injected series. During the early stages there were but few lymphocytes immediately surrounding the cancer graft, and a very slight degree of connective tissue proliferation. Occasionally, however, small groups of lymphocytes were present around blood vessels. Later, the connective tissue stroma became more abundant, the graft received a copious vascular supply, and lymphocytic infiltration also appeared, but only to a slight extent.
Cancer grafts from the series which were immunized and cancerinoculated, but not given an olive oil injection, offered a marked contrast to the picture described above. There was a dense cellular infiltration of the tissue surrounding the cancer graft which was composed of lymphocytes, plasma cells, and fibroblasts, and in addition a perivascular reaction occurred about small vessels in the loose connective tissue beyond the edge of the main reaction, a typical manifestation of local reaction in cancer immunity.
Lymphoid Organs.--Histological study of the spleen and lymph nodes from the two series of animals showed no definite differences. The general impression derived therefrom was that in the animals which had received oil, proliferation of the lymphoblasts in the germ centers was less intense than in the animals which had received no oil, but this difference, if present, was slight.
Blood Lymphocytosis.--The following experiments were carried out to determine the effect of the olive oil injection on the blood picture which ordinarily accompanies the immunity process. -Fig. 3) . Series A.--Counts were made on eight mice before and at intervals after immuniTation and cancer implantation, repeating, for the sake of comparison, the original observation of Murphy and Morton. s Of these eight mice, all but two proved to be immune to cancer inoculation (Table IV) . Series B.--Counts were made on twenty mice immunized and grafted with cancer as in Series A, and in addition injected with 0.7 cc. of olive oil immediately preceding the cancer inoculation. In this series, thirteen out of twenty mice developed tumors (Table V) . Absolute counts of the lymphocytes, including large and small lymphocytes, large mononuclear cells, and transitionals, per cubic millimeter of blood in the above series of mice, are given individually in Tables IV and V, and the averages are charted in Text- fig. 3 . Polymorphonuclear counts have not been included because they showed no material variation.
Experiment 11 (Text
The lymphocytic crisis in the blood which usually develops in immunized mice following cancer inoculation is seriously interfered with by olive oil injection. This fact is evident from a comparison of the average variation of lymphocytes of Series A and B (Text- fig. 3 ). In Series B a small proportion of mice showed a lymphocytosis in spite of olive oil injection, and these mice later proved to be immune to the inoculated cancer.
14,000 Composite curve of the lymphocyte counts on eight mice immunized and inoculated with cancer 10 days later (Series A), and on twenty mice immunized and 10 days later injected with olive oll followed by cancer inoculation (Series B).
Histological Changes in Normal Mice after Injection of a Large
Dose of Olive Oil.
With the suppressive action of olive oil on induced cancer immunity and on certain of its associated cellular reactions established, it ihas become desirable to ascertain the effect of such injections on normal mice. In an earlier connnunication, 1 a preliminary observation was noted; namely, that intraperitoneal injections of olive oil in large doses suppress the proliferation of lymphoid cells. The object of the next experiment has been primarily to repeat the work with a view to substantiating this point.
Experiment 1Z.--Ten normal mice were injected with 0.7 cc. of olive oil intraperitoneaUy, and were killed in pairs 48 hours, and 4, 7, 10, and 14 days after the injection.
Peritoneal Cavlty.--It was noted, at autopsy, that the peritoneal cavities of all the mice were filled with unemulsified oil, in which only a very few cells could be seen microscopically.
Spleen.--At the 48 hour period the germ centers were found to be very small and showed an almost complete suppression of mitosis. The Malpighian bodies themselves were also much reduced in size, but there was no unusual amount of necrosis. Such changes could not be detected at the later periods.
Lymph Nodes.--The changes here were much the same, apparently, as those in the spleen; no unusual condition other than a transitory suppression of mitosis in the germ centers was detected.
Suprarenal Glands.--In every mouse killed 48 hours, and 4 days after the injection, some mitotic figures were seen among the cells of the cortex. On the average, one dividing cell was found for every two sections, but occasionally two were seen in the same section. At later periods no mitotic figures were found, and the condition appeared normal.
Other Organs.--Liver, kidney, bone marrow, and thymus and thyroid glands were examined, but showed no noticeable change.
The above findings corroborate the results previously reported as concerns the lymphoid changes, and they add an interesting manifestation in the suprarenal gland. The significance of the latter change is not apparent at present.
DISCUSSION.
The effect of large doses of olive oil on the lymphoid tissue differs from the x-ray effect, in that the former brings about merely a suppression of activity of the cells, while the latter actually destroys them. Yet olive oil is very nearly as potent in its interference with immunity to engrafted cancer as are x-rays.
It has often been suggested that induced resistance to cancer is a phenomenon closely related in type to the anaphylactic reaction. This notion is somewhat strengthened by the fact that x-rays not only destroy resistance to transplanted cancer, s but also prevent, as shown by yon Heinrich t° and by Hussey, n the sensitization of an animal to a foreign protein. Unsaturated fatty acids are likewise capable of interfering with the development of sensitiveness to foreign proteins. 12 The present experiments demonstrate that olive oil, rich in unsaturated fatty adds, is also capable of annulling the immunity reaction to transplanted cancer.
SUMMA~R¥.
The state of potential immunity to transplanted cancer engendered in mice by an injection of homologous blood may be reversed and converted into a susceptible state by an intraperitoneal injection of olive oil prior to the cancer inoculation.
The suppression of resistance is accompanied by the failure of certain cellular reactions known to develop during the establishment of {romunity to transplanted cancer.
1~ Jobling, J. W., and Petersen, W., J. Exp, Med., 1914, xx, 468. 
